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AMENDMENTS TO THE CLAIMS 

1. (Currently Amended): A residual image eliminating apparatus for a liquid crystal display 
device, comprising: 

a plurality of gate lines and a plurality of data lines arranged in the liquid crystal display 
and crossing with respect to each other, wherein thin film transistors defining liquid crystal cells 
are connected to the plurality of gate lines and the data lines to switch image signals applied to 
the liquid crystal cells; and 

level shifting means for receiving a power supply voltage and a ground voltage to apply a 
gate-off voltage first voltag e l e v e l for turning off the thin film transistors to the gate lines upon 
power-on and to apply a higher voltage level than the ground voltage to the gate lines upon 
power-of f, wherein the level shifting means includes: 

a zener diode for applying a negative input voltage lowered by its breakdown 
JZr voltage to each one of the gate lines;-afld- 

a transistor connected between the each one of the gate lines and the ground 
voltage to switch a current path to bypass a voltage at the gate line to the ground voltage 
during power-off: and 

a capacitor connected between the ground voltage and a gate-on voltage for 
charging electric charge with the gate-on voltage until a time of power-off and for 
a pplying a voltage higher than the ground voltage to the each one of the gate lines upon 
power-off . c^Ji uA«^rci* S^i* 1 ^ote-o* \j*U<s*^e- ^^Li^S S^»V <^ 
*-Vf^wci v+or-jt^ <T 

2. (Currently Amended): The residual image eliminating apparatus of claim 1, wherein the gate- 
off voltage first voltag e l e vel has a lower voltage level than a minimum value of the image 
signals. 

3. (Currently Amended): The residual image eliminating apparatus of claim 1, wherein the gate- 
off voltage first voltag e l e vel is a voltage applied to the gate lines when the liquid crystal display 
panel is in operation. 

4. (Original): The residual image eliminating apparatus of claim 1 , wherein the level shifting 
means includes: 
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means for charging electric charges upon power-on of the liquid crystal display panel; 

and 

voltage selecting means for allowing a voltage charged in the charging means to be 
applied to the gate lines upon power-off of the liquid crystal display panel. 

5. (Currently Amended): The residual image eliminating apparatus of claim 1, wherein the level 
shifting means [[includes]] allows a voltage level at the gate line to be raised into a voltage level 
between the ground voltage and a threshold voltage of the thin film transistors during power-off. 

6. (Cancelled). 

7. (Currently Amended): The residual image eliminating apparatus of claim I [[6]], wherein the 
level shifting means further includes: 

a first resistor for preventing an electric charge charged in the capacitor from being 
leaked into the gate line when the input charge voltage is charged into the capacitor; and 

a second resistor for preventing a voltage at the gate line from being applied to the 
transistor during power-off. 

8. (Currently Amended): The residual image eliminating apparatus of claim \ [[6]], wherein the 
level shifting means further includes: 

an alternating current voltage source for supplying an alternating current voltage to the 
gate lines; and 

a coupling capacitor for eliminating a direct current component included in the 
alternating current voltage. 

QT^Currently Amended): A residual image eliminating method for a liquid crystal display device 

including thin film transistors connected between gate lines and data lines to switch image 

signals applied to liquid crystal cells, the method comprising the steps of: A 

-to qewer«cfe- *^<* 

if receiving a power supply voltage and a ground voltage y to apply a gate-off voltage first <^ 

voltage lev e l for turning off the thin film transistors to the gate lines upon power-on; 

^ accunmla^ 

power -on; and ^°!+^ ^t-on ^Hc^c- eUuri* £ f>&~*£-r~&»y Ly uS</L ^ 
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<j\H^ applying -b higher level voltage than the ground voltage to the gate lines upon power-off. 
5 ^ 

10. (Currently Amended): The residual image eliminating method of claim 9, wherein the step 
of a pplying said higher level voltage raising a voltage at the gate lines to higher than the ground 
voltage includes: 

accumulating e l e ctric charg e s during power on; and 

discharging the accumulated electric charges into the gate line during power-off. 

^U^(Currently Amended): A device for eliminating residual images on a liquid crystal display 
device having gate lines and data lines intersectingly arranged to form liquid crystal cells, each 
liquid crystal cell having a thin film transistor, the device comprising: 

a gate low voltage selector a gat e volt ago gen e rator having a transistor connected 
between a first voltage source and a second voltage source to generate a gate-off voltage at an 
output; and 

an electric charge accumulator a voltage enhancing d e vic e having a capacitor coupled to 
the output of the gate low voltage selector and the second voltage source, the capacitor is 
connected between a gate-on voltage source and the second voltage source, wherein when the 

|o first voltage source is turned on, the capacitor is charged ^nd when the first voltage source is ^ 

turned off, the capacitor boosts the gate off voltage at the output to be higher than a threshold 

12, voltage of the thin film transistor. *oWa^~ #i ^o£^-z>~ -£^k/*S l <£■ 

-/rtt +£i*h -^7m 4>Ah5iVoK, 



12. (Currently Amended): The device of claim 1 1 , wherein the gate low voltage selector gate 
voltag e gen e rator includes a diode connected between the first voltage source and the transistor, 
and the electric charge accumulator voltag e enhancing device includes a resistor connected in 
series with the capacitor, wherein th e capacitor is conn e ct e d b e tween a gat e on voltage source 
and th e s e cond voltage source and the values of the resistor and the capacitor define an RC time 
constant. 

13. (Original): The device of claim 12, wherein the diode is a zener diode and the transistor is a 
PNP type transistor. 
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14. (Currently Amended): The device of claim 12, the gate low voltage selector gat e voltag e 
generator further including an alternating current source coupled to the output through a 
coupling capacitor to filter out DC components of the alternating current source. 

15. (Currently Amended): The device of claim 1 K wherein the gate low voltage selector gate 
voltage gen e rator includes a resistor connected between the [[a]] gate-on voltage source and the 
transistor, and the electric charge accumulator voltag e e nhancing d e vic e includes a resistor 
connected in series with the capacito r, wh e r e in the oapaoitor is connected b e tw e en a gat e on 
voltage sourc e and the second voltag e sourc e. 

16. (Original): The device of claim 15, wherein the values of the resistor and the capacitor 
define an RC time constant. 



17. (Original): The device of claim 16, wherein the capacitor is charged during a normal 
operation of the liquid crystal display device and discharged when the gate-on voltage source is 
turned off. 



18. (Original): The device of claim 17, wherein the transistor is an NPN type transistor. 

V l^XCurrently Amended): A liquid crystal display device having a device for eliminating 
residual images, comprising: 

gate lines and data lines intersectingly arranged to form liquid crystal cells, each liquid 
crystal cell having a thin film transistor; 

a gate driver connected to the gate lines to enable thin film transistors connected to the 
gate lines; 

a gate high voltage generator a gat e on voltag e g e n e rator that produces a gate-on voltage 
to enable thin film transistors; 
^ a gate low voltage g e nerat or a gat e off voltag e g e n e rator having a transistor connected 



between a first voltage source and a second voltage source to generate a gate-off voltage at an 
output; and 




an electric charge accumulator a voltag e e nhancing d e vic e having a capacitor coupled to 
the output and the second voltage source, the capacitor connected between a gate-on voltage and 
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tu the second voltage source wherein when the first voltage source is turned on, the capacitor is 

charged r and when the first voltage source is turned off, the capacitor boosts the gate on voltage ^ 

i L at the output to be higher than a threshold voltage of the thin film transistor. u;*dre ■ ^ ^ 
^-^1 v^^^ s^U *}+tc-4>* *»\±-^<l <Ais+±l±s ^^LUs -Kc 

20. (Currently Amended): The liquid crystal display device of claim 19, wherein the gate low 
^ voltage g enerato r includes a diode connected between the first voltage source and the transistor, 
and the electric charge accumulator voltog e e nhancing d e vic e includes a resistor connected in 
series with the capacitor, wherein th e capacitor is connocted between a gat e on voltage and the 
aocond voltage oourco and the values of the resistor and the capacitor define an RC time 
constant. 



21. (Original): The liquid crystal display device of claim 20, wherein the diode is a zener diode 
and the transistor is a PNP type transistor. 



22. (Currently Amended): The liquid crystal display device of claim 20, the gate ]ow voltage 
genepator further including an alternating current source coupled to the output through a 
coupling capacitor to filter out DC components of the alternating current source. 



23. (Currently Amended): The liquid crystal display device of claim 1 9, wherein the gate low 
voltage generator includes a resistor connected between the [[a]] gate-on voltage and the 
transistor, and the electric charge accumulator voltag e e nhancing device includes a resistor 
connected in series with the capacito r, wher e in th e capacitor is connected b e tw ee n a gat e on 
voltag e sourc e and th e s e cond voltag e sourc e. 

24. (Original): The liquid crystal display device of claim 23, wherein the values of the resistor 
and the capacitor define an RC time constant. 



25. (Original): The liquid crystal display device of claim 24, wherein the capacitor is charged 
during a normal operation of the liquid crystal display device and discharged when the gate-on 
voltage source is turned off. 
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26. (Original): The liquid crystal display device of claim 25, wherein the transistor is an NPN 
type transistor. 
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